Characterization of the metal composition of metallothionein isoforms using reversed-phase high-performance liquid chromatography with atomic absorption spectrophotometric detection.
Reversed-phase high-performance liquid chromatography (RP-HPLC) was used to separate metallothionein (MT) isoforms and on-line atomic absorption spectrophotometric (AAS) detection was used to quantitatively determine their metal content. With this coupled system (HPLC-AAS), it was possible to determine the zinc, cadmium and copper content of individual horse kidney MT isoforms. When rabbit liver MT and the purified isoforms (MT-1 and MT-2) were subjected to RP-HPLC and the zinc-containing peaks of the MT sample to MT-1 or MT-2. HPLC-AAS was used to identify zinc-induced MT in heat-treated cytosol from turkey hen liver, thereby demonstrating its application to the analysis of crude tissue extracts. A standard curve was established using turkey liver MT for the quantitative determination of the zinc content of MT isoforms. There was excellent linear correlation between the micrograms of zinc bound to MT injected onto the column (ranging from 0.34 to 3.43 micrograms of MT-bond zinc) and the integrated peak area of the atomic absorbance for zinc. Using this standard curve, it was possible to quantitate the amount of MT-bound zinc in cytosol extracts of cultured turkey embryo hepatocytes exposed to varying levels of supplemental zinc in the culture medium.